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DUHFULWLFDOLQWKHGHYHORSPHQWDQGJURZWKRIWKHFRXQWU\7KLVLVLQDFFRUGDQFHZLWKWKHLPSRUWDQFHRIHGXFDWLRQDO
WHFKQRORJ\ LQ WKH 1DWLRQDO (GXFDWLRQ $FW %(   6HFWLRQ  ZKLFK VWDWHG WKDW WKH JRYHUQPHQW PXVW




IRU VWXGHQWV ,W IRFXVHGRQ HGXFDWLRQDO UHIRUPV IRU VWXGHQWEDVHG OHDUQLQJ WR DOORZ VWXGHQWV WREH DEOH WRGHYHORS
WKHLUIXOOSRWHQWLDOGHYHORSVHOIOHDUQLQJEHKDYLRUDQGDFTXLUHNQRZOHGJHWKURXJKRXWWKHLUOLIH,WFDQEHVHHQWKDW
WKH HGXFDWLRQDO UHIRUPV RYHU WKH GHFDGHV IRFXVHG RQ VWXGHQWEDVHG OHDUQLQJ XVLQJ WHFKQRORJ\ WR VXSSRUW VXLWDEOH
OHDUQLQJ SURFHVV $OVR LW HPSKDVL]HG RQ HQDEOLQJ VWXGHQWV WR JDLQ NQRZOHGJH E\ WKHPVHOYHV FRQWLQXRXVO\
WKURXJKRXWWKHLUOLIHXVLQJWHFKQRORJ\7KH2IILFHRIWKH1DWLRQDO(GXFDWLRQ
7KH 2IILFH RI RQ +LJKHU (GXFDWLRQ &RPPLVVLRQ LQWURGXFHG 7KDLODQG 4XDOLILFDWLRQV )UDPHZRUN IRU +LJKHU
(GXFDWLRQ,WGHILQHGWKUHHTXDOLILFDWLRQVIRUKLJKHUHGXFDWLRQLQFOXGLQJWKHTXDOLILFDWLRQRIWKHTXDOLW\RIJUDGXDWHV
WKH TXDOLILFDWLRQ RI DGPLQLVWUDWLRQ DQG WKH TXDOLILFDWLRQ RI WKH FUHDWLRQ DQG GHYHORSPHQW RI NQRZOHGJHEDVHG
VRFLHW\ 7KH TXDOLW\ TXDOLILFDWLRQV IRU WKH TXDOLW\ RI JUDGXDWHV VWDWHG WKDW 7KH JUDGXDWH RI KLJKHU HGXFDWLRQ LV D
NQRZOHGJHDEOH PRUDO DQG HWKLFDO SHUVRQ ZLWK WKH DELOLW\ WR OHDUQ DQG GHYHORS WKHPVHOYHV 7KH\ FDQ DSSO\
NQRZOHGJH WR OLYH LQ VRFLHW\ SK\VLFDOO\ DQGPHQWDOO\ KHDOWK\ DQGEH D UHVSRQVLEOH FLWL]HQRI WKH FRXQWU\ DQG WKH
ZRUOG 7KH TXDOLW\ RI JUDGXDWHV FRPSRVHG RI WKUHH LQGLFDWRUV LQFOXGLQJ  WKH JUDGXDWH KDG NQRZOHGJH DQG
H[SHUWLVH LQ WKHLURZQ ILHOGDQGZDVDEOH WR OHDUQFUHDWH DQGDSSO\NQRZOHGJH WRGHYHORS WKHPVHOYHVDQGFUHDWH
ZRUN WR GHYHORS WKH FRXQWU\ IRU D JOREDO FRPSHWLWLYHQHVV  WKH JUDGXDWH ZDV FRQVFLRXV LQ OLYLQJ DQG SHUIRUP
GXWLHVXQGHUWKHUHVSRQVLELOLW\ZLWKPRUDOLW\DQGHWKLFVWKHJUDGXDWHZDVERWKSK\VLFDOO\DQGPHQWDOO\ KHDOWK\
DQG WRRN FDUH DQG PDLQWDLQHG WKHLU KHDOWK SURSHUO\ :LWK WKH FKDUDFWHULVWLFV RI WKH JUDGXDWH DFFRUGLQJ WR WKH
)UDPHZRUN WKHJUDGXDWH¶VTXDOLWLHVFRQVLVWHGRI WHFKQLFDONQRZOHGJHSURIHVVLRQDO VNLOOVH[SHULHQFHVDQGHWKLFV
7KH)UDPHZRUNZDVDOVRFRQVLVWHQWZLWKWKHVWDQGDUGVLQWKHFUHDWLRQDQGGHYHORSPHQWRINQRZOHGJHEDVHGVRFLHW\
7KHUHZDVDIRFXV WR LPSURYH OHDUQLQJSURJUDPVDQG WRFKDQJH WHDFKLQJPHWKRGV WRGHYHORS OHDUQHUV LQ WKLQNLQJ
SUREOHP VROYLQJ DQG VHHLQJ WKH YDOXH RI 7KDL FXOWXUH 7KHUHIRUH KLJKHU HGXFDWLRQDO LQVWLWXWHV KDG WR FKDQJH
WHDFKLQJPHWKRGV WRUHVSRQG WR WKHDERYHPHQWLRQHGTXDOLILFDWLRQ0LQLVWU\RI(GXFDWLRQ*D]HWWH 4XDOLILFDWLRQV
)UDPHZRUN IRU +LJKHU (GXFDWLRQ  5R\DO *D]HWWH 4XDOLILFDWLRQV )UDPHZRUN IRU +LJKHU (GXFDWLRQ 
2IILFHRI+LJKHU(GXFDWLRQ1RWLFH,PSOHPHQWDWLRQRQ4XDOLILFDWLRQV)UDPHZRUNIRU+LJKHU(GXFDWLRQ
7KH4XDOLILFDWLRQV)UDPHZRUNIRU+LJKHU(GXFDWLRQ IRFXVHGRQHQKDQFLQJ WKHFRJQLWLYHVNLOOVRI OHDUQHUV7KH
4XDOLILFDWLRQV )UDPHZRUN GLYLGHG DFDGHPLF GLVFLSOLQHV LQWR WZR GLVFLSOLQHV ZKLFK ZHUH  DFDGHPLF GLVFLSOLQHV
IRFXVLQJ RQ SXUH VFLHQFH RI $UWV RU 6FLHQFH 7KH VWXG\ PDLQO\ IRFXVHG RQ WKH FRQWHQW DQG PHWKRGV RI VFLHQFH
GLVFLSOLQHV EXW GLG QRW GLUHFWO\ UHODWH WR WKH SURIHVVLRQ $QG  YRFDWLRQDO GLVFLSOLQHV ZKLFK IRFXVHG RQ DSSOLHG
VFLHQFHWRSURYLGHVWXGHQWVZLWKWKHNQRZOHGJHDQGKLJKOHYHOVNLOOVQHHGHGIRUSURIHVVLRQDQGOHDGWRFRPSOLDQFH
ZLWK SURIHVVLRQDO VWDQGDUGV $FFRUGLQJ WR WKH DFDGHPLF GLVFLSOLQHV %XUHDX RI +LJKHU (GXFDWLRQ 6WDQGDUGV DQG
(YDOXDWLRQ  +HDOWK 6FLHQFHV GLVFLSOLQH FRQVLVWHG RI 0HGLFDO 6FLHQFHV 'HQWLVWU\ 0HGLFDO 7HFKQRORJ\
3KDUPDF\ $OOLHG +HDOWK 6FLHQFHV 1XUVLQJ 3XEOLF +HDOWK VFLHQFHV 6SRUW VFLHQFHV 3K\VLFDO HGXFDWLRQ +HDOWK
HGXFDWLRQ 6FLHQFH DQG 7HFKQRORJ\ 6FLHQFH GLVFLSOLQH FRQVLVWHG RI 3K\VLFDO DQG %LRORJLFDO DQG VFLHQFHV
(QJLQHHULQJ DQG $UFKLWHFWXUH 6RFLDO VFLHQFHV DQG +XPDQLWLHV GLVFLSOLQH FRQVLVWHG RI %XVLQHVV $GPLQLVWUDWLRQ
)LQDQFH $FFRXQWLQJ 0DQDJHPHQW 7RXULVP (FRQRPLFV (GXFDWLRQ $UWV DQG )LQG $UWV $FFRUGLQJ WR WKH
4XDOLILFDWLRQV)UDPHZRUNIRU+LJKHU(GXFDWLRQFRJQLWLYHVNLOOVIRUOHDUQHUVLQ+HDOWK6FLHQFHVLQFOXGHGV\VWHPDWLF
WKLQNLQJ SUREOHP VROYLQJ DQDO\WLFDO WKLQNLQJ DQG VFLHQWLILFSURFHVV&RJQLWLYH VNLOOV IRU OHDUQHUV LQ6FLHQFH DQG
7HFKQRORJ\ LQFOXGHGSUREOHPVROYLQJDQDO\WLFDO WKLQNLQJFUHDWLYH WKLQNLQJDQGFULWLFDO WKLQNLQJ&RJQLWLYHVNLOOV
IRUOHDUQHUVLQ+XPDQLWLHVDQG6RFLDO6FLHQFHVLQFOXGHSUREOHPVROYLQJDQDO\WLFDO WKLQNLQJFUHDWLYHWKLQNLQJDQG
DSSOLFDWLRQ%XUHDXRI+LJKHU(GXFDWLRQ6WDQGDUGVDQG(YDOXDWLRQ
$FFRUGLQJ WR WKH 1DWLRQDO (GXFDWLRQ $FW %(   VHFWLRQ  DQG WKH 4XDOLILFDWLRQV )UDPHZRUN IRU
+LJKHU(GXFDWLRQRQHQKDQFLQJFRJQLWLYHVNLOOVH/HDUQLQJLQYLUWXDOOHDUQLQJHQYLURQPHQWZDVOHDUQLQJYLDZHEVLWH
IRFXVLQJRQ DFWLYLWLHV WKDW DOORZHG VWXGHQWV WRSDUWLFLSDWH LQ OLNH D UHDO FODVVURRP WR HQKDQFH OHDUQHU¶V FDSDFLWLHV
6WXGHQWV FDQ VWXG\ DQ\ZKHUH DQG DQ\WLPH SURPRWLQJ µVHOISDFHG OHDUQLQJ¶ ZKLFK LV WKH JRDO RI HGXFDWLRQ ± WR




ZRUOG FODVV VWDQGDUG SURJUDP HPSKDVL]LQJ RQ GLJLWDO OLWHUDF\ IURP SULPDU\ VFKRRO WR VHFRQGDU\ VFKRRO 8SSHU
6HFRQGDU\(GXFDWLRQ%XUHDX0LQLVWU\RI(GXFDWLRQ7KHUHIRUHKLJKHUHGXFDWLRQVKRXOGVXSSRUWWKHOHDUQLQJ
FRQWLQXRXVO\EHFDXVH OHDUQHUV LQKLJKHUHGXFDWLRQ LVDQHZJHQHUDWLRQZKRZLOOEULQJFRXQWU\ WR WKHGHYHORSPHQW
DQG ZLOO EH GHYHORSHG WR EH D SURIHVVLRQDO 7KHUHIRUH LQVWUXFWRUV LQ KLJKHU HGXFDWLRQ VKRXOG KDYH NQRZOHGJH
XQGHUVWDQGLQJ GLJLWDO OLWHUDF\ DQG RQOLQH OHDUQLQJ PDQDJHPHQW WR DFFRPPRGDWH WKH DGYDQFHPHQW DQG WKH
SUHSDUDWLRQIRUOHDUQHUVLQVWFHQWXU\1RDZDQLW6RQJNUDP.DOD\
(/HDUQLQJ LQ YLUWXDO OHDUQLQJ HQYLURQPHQW LQFOXGHG WKH LQSXW ZKLFK ZDV WKH GHVLJQ SULQFLSOH RI OHDUQLQJ LQ
YLUWXDO OHDUQLQJ HQYLURQPHQW7KHSULQFLSOH LQFOXGHG FRPPXQLFDWLRQEHWZHHQ LQVWUXFWRU DQG OHDUQHU FROODERUDWLRQ
EHWZHHQ OHDUQHUV OHDUQHU¶V IHHGEDFNYDULRXV IHHGEDFNV VXIILFLHQW LQIRUPDWLRQUHVRXUFHVUHVSRQGLQJ WR OHDUQHUV LQ
GLIIHUHQWOHYHOVDQGWKHVXSSRUWRINQRZOHGJHFUHDWLRQRI OHDUQHUV6FODWHU8QLYHUVLW\RI/HHGV7KH
LQSXW ZLOO KHOS HQKDQFH OHDUQHU¶V FRJQLWLYH VNLOOV DQG RIIHU OHDUQLQJ SURFHVV VXFK DV SUREOHP VROYLQJ FULWLFDO
WKLQNLQJV\VWHPDWLFWKLQNLQJDQGRWKHUKLJKHUWKLQNLQJVNLOOV,WSURYLGHGWHDFKLQJSULQFLSOHVWHDFKLQJPHWKRGVDQG
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
 5HVHDUFK0HWKRG
3KDVH  6WXG\ DQDO\]H DQG V\QWKHVLV FRQFHSWV WKHRULHV DQG UHVHDUFKHV RQ DOO YDULDEOHV DQG RSLQLRQV RI
LQVWUXFWRUVRQH/HDUQLQJXVLQJDPXOWLVWDJHUDQGRPVDPSOLQJ7KHVWXG\ZDVFRQGXFWHGE\FROOHFWLQJRSLQLRQVRI
KLJKHUHGXFDWLRQLQVWUXFWRUV7KHIRUPXODRI7DUR<DPDQHWRFDOFXODWHWKHVDPSOHVL]HQZLWKDQDFFHSWDEOH




7KH LQWHUYLHZVZLWKH[SHUWVZHUHFRQGXFWHG WRJHWVXJJHVWLRQVDQGDSSURYDORI WKHSURWRW\SH7KHGHVLJQRIH





GLVFLSOLQH  VWXGHQWV LQ 6FLHQFH DQG7HFKQRORJ\ GLVFLSOLQH DQG  VWXGHQWV LQ 6RFLDO 6FLHQFHV DQG+XPDQLWLHV
GLVFLSOLQH
3KDVH  3UHVHQW H/HDUQLQJ V\VWHP LQ 9/( WR HQKDQFH FRJQLWLYH VNLOOV IRU OHDUQHUV LQ KLJKHU HGXFDWLRQ 7KH
UHVXOWVIURPWKHVWXG\RIWKHXVHRIH/HDUQLQJLQ9/(ZHUHXVHGWRLPSURYHWKHV\VWHP7KHV\VWHPZDVSUHVHQWHG
WRWKHIRFXVJURXSRIH[SHUWVWREHDSSURYHG
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
 5HVHDUFKLQVWUXPHQWVDQGDQDO\VLV
 7KH LQVWUXPHQWV LQ WKLV UHVHDUFK FRQVLVWHG RI  H/HDUQLQJ V\VWHP LQ 9/( RQ 2SHQVLP VLPXODWRU DQG


























































/HDUQLQJ V\VWHP 7KH V\VWHP LQFOXGHG  ,QSXW ZKLFK ZDV HOHPHQWV VXFK DV OHDUQHU¶V UROH LQVWUXFWRU¶V UROH
OHDUQLQJ HQYLURQPHQW OHDUQLQJ UHVRXUFHV DQG PRWLYDWLRQ  3URFHVV ZKLFK ZDV WKH SURFHVV RI WHDFKLQJ
PDQDJHPHQWLQWKUHHGLVFLSOLQHV+HDOWK6FLHQFHVLQFOXGHGV\VWHPDWLFWKLQNLQJSURFHVVDQDO\WLFDOWKLQNLQJSURFHVV
DQGDSSOLFDWLYHWKLQNLQJSURFHVV6FLHQFHDQG7HFKQRORJ\LQFOXGHGVFLHQWLILFSURFHVVV\VWHPDWLFWKLQNLQJSURFHVV
DQG DQDO\WLFDO WKLQNLQJ SURFHVV +XPDQLWLHV DQG 6RFLDO 6FLHQFHV LQFOXGHG FUHDWLYH WKLQNLQJ SURFHVV V\VWHPDWLF
WKLQNLQJ SURFHVV DQG DSSOLFDWLYH WKLQNLQJ SURFHVV  2XWSXW ZKLFK ZDV FRJQLWLYH VNLOOV &RJQLWLYH VNLOOV IRU
OHDUQHUV LQ +HDOWK 6FLHQFHV LQFOXGHG WKLQNLQJ DQDO\WLFDO WKLQNLQJ DQG DSSOLFDWLYH WKLQNLQJ &RJQLWLYH VNLOOV IRU
OHDUQHUV LQ 6FLHQFH DQG 7HFKQRORJ\ LQFOXGHG VFLHQWLILF SURFHVV V\VWHPDWLF WKLQNLQJ DQG DQDO\WLFDO WKLQNLQJ





,QSXW LQFOXGHG WKHSULQFLSOHRIH/HDUQLQJV\VWHP LQ9/(WRHQKDQFHFRJQLWLYHVNLOOV IRU OHDUQHUV LQKLJKHU
HGXFDWLRQ (OHPHQWV DQG WRROV LQ WHDFKLQJ DQG OHDUQLQJ PDQDJHPHQW WR HQKDQFH FRJQLWLYH VNLOOV IRU OHDUQHUV LQ
KLJKHUHGXFDWLRQLQFOXGHGWKHIROORZLQJV
 (OHPHQWV LQ WHDFKLQJ DQG OHDUQLQJ PDQDJHPHQW WR HQKDQFH FRJQLWLYH VNLOOV IRU OHDUQHUV LQ KLJKHU
HGXFDWLRQLQFOXGHGWKHIROORZLQJV
 /HDUQHU¶V UROH OHDUQHUV VKRXOG EH UHDG\ IRU IXWXUH WHFKQRORJ\ ZKLFK ZDV 9LUWXDO /HDUQLQJ
(QYLURQPHQW7RROLQFOXGLQJRSHQVLPXODWRUZKLFKVXSSRUWHGOHDUQLQJDQ\ZKHUHDQGDQ\WLPH
 ,QVWUXFWRU¶V UROH LQVWUXFWRUV VKRXOG KDYH WKH H[SHULHQFH DQG H[SHUWLVH LQ YLUWXDO HQYLURQPHQW
7KH\ FDQ JLYH DGYLFH IRU OHDUQHUV WR XVH WRROV DQG JXLGH VWXGHQWV GXULQJ WKH OHDUQLQJ DV D IDFLOLWDWRU IRU WR WKH
OHDUQHU
/HDUQLQJ (QYLURQPHQW SURYLGLQJ OHDUQLQJ HQYLURQPHQW IRFXVLQJ RQ RQOLQH OHDUQLQJ /HDUQHUV
FDQWKLQNFULWLFL]HDQGVWXG\IURPWKLVOHDUQLQJHQYLURQPHQW7KHYLUWXDOHQYLURQPHQWPXVWEHUHDG\WRUHVSRQGWR
WKHOHDUQLQJ









   &XUULFXOXPFRQWH[WUHIHUUHGWRHOHPHQWVWKDWZHUHGLIIHUHQWLQHDFKGLVFLSOLQHDQGREMHFWLYHVRI
HDFKFRXUVHZKLFKIRFXVHGRQGLIIHUHQWFRJQLWLYHVNLOOV








 /HDUQLQJ 0DQDJHPHQW 6\VWHP /06 ZKLFK ZDV OHDUQLQJ PDQDJHPHQW V\VWHP YLD QHWZRUN 7KH V\VWHP








 6WUHDPLQJ 9LGHR UHIHUUHG WR WHFKQRORJ\ WKDW DOORZHG WKH WUDQVIHU RI PXOWLPHGLD GDWD RYHU WKH LQWHUQHW DQG
GLVSOD\VLWRQDVKRUWWLPHZLWKRXWZDLWLQJWRGRZQORDGWKHILOHWRDFRPSXWHUDVLWWRRNWLPHWRGRZQORDGWKHZKROH
PXOWLPHGLDILOH7KHUHIRUHVWUHDPLQJYLGHRDOORZHGPDQ\XVHUVWRUHFHLYHLQIRUPDWLRQDWWKHVDPHWLPH
 3URFHVV ZDV OHDUQLQJ DQG WHDFKLQJ PDQDJHPHQW SURFHVV IRU OHDUQHUV LQ KLJKHU HGXFDWLRQ ZKLFK ZHUH 
WHDFKLQJ VFLHQFH LQFOXGLQJ WHDFKLQJ PRGHOV WHDFKLQJ PHWKRGV DQG WHDFKLQJ WHFKQLTXHV DQG  OHDUQHU¶V UROH
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LQVWUXFWRU¶V UROHDQGVXSSRUWHU¶V UROH&RQVLGHULQJ WHDFKLQJVFLHQFHDQG WKHUROHV OHDUQLQJDFWLYLWLHVZHUHFUHDWHG
IRU OHDUQHUV LQ WKUHH GLVFLSOLQHV  +HDOWK 6FLHQFHV ZLWK DFWLYLWLHV WKDW GHYHORSHG V\VWHPDWLF WKLQNLQJ SURFHVV
DQDO\WLFDO WKLQNLQJ SURFHVV DQG DSSOLFDWLYH WKLQNLQJ SURFHVV  6FLHQFH DQG 7HFKQRORJ\ ZLWK DFWLYLWLHV WKDW
GHYHORSHGVFLHQWLILFWKLQNLQJSURFHVVV\VWHPDWLFWKLQNLQJSURFHVVDQGDQDO\WLFDOWKLQNLQJSURFHVV+XPDQLWLHV
DQG 6RFLDO 6FLHQFHV ZLWK DFWLYLWLHV WKDW GHYHORSHG FUHDWLYH WKLQNLQJ SURFHVV FUHDWLYH WKLQNLQJ DQG V\VWHPDWLF
WKLQNLQJSURFHVV
2XWSXWZDVFRJQLWLYHVNLOOVIRUOHDUQHUVLQKLJKHUHGXFDWLRQLQWKUHHGLVFLSOLQHV+HDOWK6FLHQFHV\VWHPDWLF
WKLQNLQJ DQDO\WLFDO WKLQNLQJ DQG DSSOLFDWLYH WKLQNLQJ 6FLHQFH DQG7HFKQRORJ\ VFLHQWLILF SURFHVV V\VWHPDWLF





 6XPPDWLYH$VVHVVPHQW RU RYHUDOO DVVHVVPHQW LV FRJQLWLYH VNLOOV DVVHVVPHQW RI HDFK GLVFLSOLQH XVLQJ
SUHWHVWDQGSRVWWHVW

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